ADJUSTABLE WEIGHT EXERCISE METHODS AND APPARATUS 
Cross-Ref erence to Related Application 

This is a continuation of U.S. Patent Application Serial No. 
10/345,427, filed on January 15, 2003, which in turn, claims the 
benefit of U.S. Provisional Application No. 60/353,878, filed on 
January 31, 2002 . 

Field of the Invention 

The present invention relates to exercise equipment and more 
particularly, to methods and apparatus for adjusting weight 
resistance to exercise. 

Background of the Invention 

Past efforts have led to various inventions directed toward 
adjustable weight exercise devices. Some examples of efforts 
involving dumbbells, barbells, and the like are disclosed in U.S. 
Pat. No. 4,284,463 to Shields; U.S. Pat. No. 4,529,198 to Hettick, 
Jr.; U.S. Pat. No. 4,822,034 to Shields; U.S. Pat. No. 5,769,762 to 
Towley, III et al . ; U.S. Pat. No. 5,839,997 to Roth et al . ; U.S. 
Pat. No. 6,099,442 to Krull; and U.S. Pat. No. 6,033,350 to Krull . 
Despite these advances in the art, room for improvement remains. 

Summary of the Invention 

The present invention provides methods and apparatus which 
facilitate exercise involving the movement of weights subject to 
gravitational force. Generally speaking, the present invention 
allows a person to adjust weight resistance by latching a desired 



number of weights relative to a movable member. The present 
invention may be applied to weight stack machines and/or to free 
weight devices such as dumbbells and barbells. 

A preferred embodiment of the present invention may be 
5 described in terms of a dumbbell system having a handle; weights 
disposed at opposite ends of the handle and maintained in spaced 
relationship relative thereto; and latches at opposite ends of the 
handle that move laterally in increments to selectively engage and 
disengage desired weights for movement together with the handle. 
10 Many features and/or advantages of the present invention will 
become apparent from the more detailed description that follows. 

Brief Description of the Figures of the Drawing 

With reference to the Figures of the Drawing, wherein like 
15 'numerals represent like parts and assemblies throughout the several 
views , 

Figure 1 is a partially sectioned side view of a preferred 
embodiment exercise dumbbell system constructed according to the 
principles of the present invention; 
2 0 Figure 2 is a top view of the dumbbell system of Figure 1 

(with one of the latching members removed) ; 

Figure 3 is an end view of the dumbbell system of Figure 1; 

Figure 4 is a sectioned end view of weight plate and cradle 
components of the dumbbell system of Figure 1; 
25 Figure 5 is an end view of a first weight plate that is a 

component in the dumbbell system of Figure 1; 



Figure 6 is a partially sectioned side view of the weight 
plate of Figure 5/ 

Figure 7 is an opposite side view of the weight plate of 
Figure 5; 

Figure 8 is a top view of the weight plate of Figure 5; 

Figure 9 is an end view of a second weight plate that is a 
component in the dumbbell system of Figure 1; 

Figure 10 is a partially sectioned side view of the weight 
plate of Figure 9; 

Figure 11 is an opposite side view of the weight plate of 
Figure 9; 

Figure 12 is a top view of the weight plate of Figure 9; 

Figure 13 is ah end view of a third weight plate that is a 
component in the dumbbell system of Figure 1; 

Figure 14 is a partially sectioned side view of the weight 
plate of Figure 13 / 

Figure 15 is an opposite side view of the weight plate of 
Figure 13; 

Figure 16 is a top view of the weight plate of Figure 13 ; 

Figure 17 is a side view of a bar that is a component in the 
dumbbell system of Figure 1; 

Figure 18 is an end view of the bar of Figure 17; 

Figure 19 is a side view of a handle grip that is a component 
in the dumbbell system of Figure 1; 

Figure 20 is an end view of the handle grip of Figure 19; 



Figure 21 is a side view of a spacer that is a component in 
the dumbbell system of Figure 1; 

Figure 22 is an end view of the spacer of Figure 21; 
Figure 23 is an end view of an end plate that is a component 
5 in the dumbbell system of Figure 1; 

Figure 24 is a side view of the end plate of Figure 23; 
Figure 25 is an opposite end view of the end plate of Figure 

23; 

Figure 26 is an end view of an intermediate plate that is a 
10 component in the dumbbell system of Figure 1; 

Figure 27 is a side view of the intermediate plate of Figure 

26; 

Figure 28 is an opposite end view of the intermediate plate of 
Figure 26; 

15 Figure 29 is a side view of a weight selector that is a 

component of the dumbbell system of Figure 1; 

Figure 3 0 is an end view of the weight selector of Figure 29; 

Figure 31 is an opposite end view of the weight selector of 
Figure 29; 

20 Figure 32 is a top view of the weight selector of Figure 29; 

Figure 33 is a bottom view of the weight selector of Figure 

29; 

Figure 34 is a side view of a latching member that is a 
component of the dumbbell system of Figure 1; 
25 Figure 35 is an end view of the latching member of Figure 34; 
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Figure 36 is an opposite end view of the weight selector of 
Figure 34; 

Figure 37 is a top view of the weight selector of Figure 34; 

and 

5 Figure 38 is a bottom view of the weight selector of Figure 

34. 

Detailed Description of a Preferred Embodiment 

The present invention is described primarily with reference to 

10 a preferred embodiment exercise dumbbell system. However, those 
skilled in the art will recognize that one or more features and/or 
combination of features which are disclosed herein with reference 
to dumbbells may also be applied to other types of exercise 
equipment, including weight stack machines, for example. Some 

15 examples of cross-over applications are disclosed in U.S. Pat. No. 
6,033,350 to Krull, which is incorporated herein by reference. 
Also incorporated herein by reference are the other patents 
identified in the Background of the Invention, one or more of which 
may contribute to understanding of the present invention. 

20 A preferred embodiment dumbbell system constructed according 

to the principles of the present invention is designated as 100 in 
Figures 1-3. Generally speaking the dumbbell system 100 includes 
a weight holder or base 110, a plurality of weight plates 120, 130, 
and 140, and a lifting member or handle assembly 150. The weight 

25 plates are connected to the handle assembly in various combinations 
to provide adjustable resistance to exercise. The weight plates 
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are preferably stored in respective compartments of the cradle when 
not in use . 

The handle assembly 150 includes a bar 152 (see Figures 17-18) 
that is preferably made of steel and square in cross-section. The 
5 bar 152 defines a longitudinal axis that extends perpendicular to 
the drawing sheet in Figure 18. The handle assembly 150 also 
includes a handle grip 160 (see Figures 19-20) that is preferably 
a cylindrical tube made of plastic. The handle grip is provided 
with an axially extending opening 162 that is comparable in size 
10 and shape to the cross-section of the bar. As a result, the handle 
grip fits snugly onto the bar and resists rotation relative 
thereto . 

The handle assembly 150 also includes two inner end plates 180 
(see Figures 23-25) that are preferably made of plastic. Each 

15 inner end plate is provided with an opening 185 that is comparable 
in size and shape to the cross-section of the bar 152. As a 
result, the inner end plates fit snugly onto the bar and resist 
rotation relative thereto. After the handle grip 160 has been 
moved onto the middle of the bar, the inner end plates are mounted 

20 on opposite ends of the bar and moved into abutment with respective 
ends of the handle grip. The inner end plates are arranged so that 
holes 188 and slots 189 face away from the handle grip and are 
disposed above the bar 152 . 

The handle assembly 150 also includes two spacers 154 (see 

25 Figures 21-22) that are preferably made of plastic. Each spacer 
154 is provided with an opening 155 that is comparable in size and 



shape to the cross -section of the bar 152 (and an optional, second 
opening 156 may extend through each spacer 154, if desired) . As a 
result of the opening 155, each spacer fits snugly onto the bar and 
resists rotation relative thereto. After the inner end plates 180 
have been mounted onto opposite ends of the bar, the spacers are 
similarly mounted on each end of the bar and moved into abutment 
with respective inner end plates. Each spacer is arranged relative 
to the bar so that its rounded edge faces downward. 

The handle assembly 150 also includes four intermediate plates 
190 (see Figures 26-28) that are preferably made of plastic. Each 
intermediate plate 190 is provided with an opening 195 that is 
comparable in size and shape to the cross-section of the bar 152 
(and an optional, second opening 196 may also extend through each 
intermediate plate 190, if desired) . As a result of the opening 
195, each intermediate plate fits snugly onto the bar and resists 
rotation relative thereto. After the inner end plates 180 have 
been mounted onto opposite ends of the bar 152, the spacers are 
similarly mounted on opposite ends of the bar and moved into 
abutment with respective spacers 154. 

For reasons described below, each intermediate plate 190 has 
a relatively thinner portion 192 that extends upward to a squared 
top edge 199, and a relatively thicker portion 193 that extends 
downward to a rounded bottom edge. A spacer 194 projects axially 
outward from the thicker portion of the intermediate plate, and the 
spacer 194 is identical in cross-section to the spacer 154. Each 
intermediate plate is arranged relative to the bar 152 so that its 



edge 199 faces upward, and its spacer 194 aligns with a respective 
spacer 54 and extends away from the handle grip 160. 

The handle assembly 150 also includes two outer end plates 
181, which may be identical to the inner end plates 180 (for 
purposes of manufacturing efficiency) , or which may be distinctly 
configured to serve location specific purposes. After the 
intermediate plates 190 have been mounted on opposite ends of the 
bar 152, the outer end plates are mounted on opposite ends of the 
bar and moved into abutment with respective spacers 194. The outer 
end plates are arranged so that holes 188 and slots 18 9 face toward 
the handle grip 160 and are disposed above the bar. 

The sum of the axially measured dimensions of the handle grip 
160, the inner end plates 180, the spacers 154, the intermediate 
plates 190, and the outer end plates 181 is preferably slightly 
greater than the length of the bar 152. As a result, fasteners 165 
may be threaded into bores in opposite ends of the bar in a manner 
that clamps the other components therebetween. Each fastener 165 
has a threaded shaft (not shown) , and a head that overlies a 
portion of a respective outer end plate 181. 

The handle assembly 150 also includes two weight selectors 200 
(see Figures 29-33) that are preferably made of plastic. Each 
weight selector 200 includes a main beam 205 that is configured to 
extend axially between an inner end plate 180 and an outer end 
plate 181 on a respective end of the handle assembly 150. Tabs 208 
and 209 extend axially outward from respective ends of the beam and 
into the slots 189 in respective end plates 180 and 181. The tabs 
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cooperate with the grooves to slidably retain the associated weight 
selector relative to respective end plates 180 and 181. The upper 
edges 199 of the intermediate plates 190 are available to serve as 
intermediate guides or supports for respective weight selectors. 
Three weight supports extend downward from the beam 205 on each 
weight selector. Each weight support includes a respective leg 
221, 231, or 241 and a respective foot 222, 232, or 242. Each 
weight selector 200 is arranged so that its feet project axially 
away from the handle grip 160. Subject to physical constraints 
imposed by the other components and/or modifications to such 
components, the breadth of the weight selector ends and/or legs may 
be increased to help maintain proper alignment of the selectors 
(parallel to the longitudinal axis of the handle grip 160) . 

The handle assembly 150 also includes two latching members 250 
(see Figures 34-38) that are preferably made of plastic. Each 
latching member includes an inverted U-shaped shell 251 that is 
configured for grasping. Each latching member 250 is slidably 
mounted on a respective weight selector 200. In this regard, a 
downwardly opening channel 255 in the latching member accommodates 
the beam 205, and pegs 267 on one end of the latching member extend 
into grooves 217 in a corresponding end of the beam. Also, a slot 
265 in an opposite end of the latching member accommodates a rail 

215 that projects upward from the opposite end of the beam, and an 
associated recess 266 in the latching member accommodates a flange 

216 mounted on top of the rail. 
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Each latching member 250 is provided with a relatively higher 
and narrower channel 257 that is configured to accommodate a 
helical spring (designated as 170 in Figures 1-2) . An inner end of 
the channel 257 is bounded by a wall 256, and an outer end of the 
5 channel 257 aligns with a block 207 on the weight selector 200. 
When the handle assembly 150 is fully assembled, each spring 170 is 
maintained in compression between a respective wall 256 and a 
respective block 207. 

Posts 258 extend axially outward from the end of each latching 
10 member 250 opposite the spring 170. The posts 258 are configured 
and arranged to fit into adjacent holes 188 in a respective inner 
end plate 180. The posts 258 cooperate with the holes 188 to 
prevent unintentional lateral movement of the latching member 250 
and the associated weight selector 200 relative to respective 
15 plates 180 and 181. The springs 170 bias the posts 258 toward 
latched positions relative to respective inner end plates. As a 
result, a user must pull a latching member away from the handle 
grip 160 before moving the associated weight selector 200 laterally 
relative to the associated plates 180 and 181 (perpendicular to the 
20 longitudinal axis defined by the handle grip 160. 

The base 110 (see Figures 1-4) may be described in terms of 
two upwardly opening boxes that are fixed in place relative to one 
another. Each box is divided into compartments that are configured 
to maintain respective weight plates 120, 130, and 140 in alignment 
25 relative to one another and respective ends of the handle assembly 
150. 
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One of the weight plates 120 is shown by itself in Figures 5- 
8. The plate 120 may be described as generally U-shaped, and is 
preferably made of cast iron. The plate 12 0 has a smooth face, and 
an opposite, contoured face. On one side of the contoured face, an 
upwardly opening notch or gap 123 extends laterally across the 
plate 120. On an opposite side of the contoured face, a groove or 
slot 122 extends laterally across the plate 120 and is bounded 
above by a lip 129. The two sides of the plate 120 are separated 
by a central slot 124 that extends through the plate, and is 
configured to accommodate a respective spacer 154. 

The plate 120 is slightly thicker beneath the slot 122 and the 
gap 123, and this axially measured thickness is preferably slightly 
less than the axially measured length of the spacer 154 . In other 
words, the plate 120 is configured to fit between an inner end 
plate 180 and an adjacent intermediate plate 190. As shown in 
Figure 1, the relatively smaller axial thickness of the upper 
portion of the plate 120 creates a gap relative to the inner end 
plate 180 to accommodate the leg 221 on a respective weight support 
200. Also, the slot 122 and the gap 123 in the weight plate 120 
are configured and arranged to define a pathway for the foot 222 on 
the weight support. When the foot 222 occupies a position within 
the slot 122, the weight plate 120 is constrained to move together 
with the handle assembly 150. On the other hand, when the foot 222 
occupies a position with the gap 123 (or slot 124), the handle 
assembly 150 is movable upward relative to the weight plate 120. 



One of the weight plates 130 is shown by itself in Figures 9- 
12. The plate 130 may be described as generally U-shaped, and is 
preferably made of cast iron. The plate 13 0 has a smooth face, and 
an opposite, contoured face. On one side of the contoured face, an 
upwardly opening notch or gap 133a extends laterally across part of 
the plate 130, and a groove or slot 132a extends laterally across 
another part of the plate 130 and is bounded above by a lip 139a. 
On an opposite side of the contoured face, another upwardly opening 
notch or gap 133b extends laterally across part of the plate 130, 
and another groove or slot 132b extends laterally across another 
part of the plate 13 0 and is bounded above by a lip 13 9b. The two 
sides of the plate 130 are separated by a central slot 134 that 
extends through the plate, and is configured to accommodate the 
spacer 194 on a respective intermediate plate 190. 

The axially measured length of the spacer 194 is slightly 
greater than the axially measured thickness of the plate 13 0. In 
other words, the plate 130 is configured to fit between adjacent 
intermediate plates 190. As shown in Figure 1, the relatively 
smaller axial thickness of the upper portion 192 of the plate 190 
creates a gap relative to the plate 130 to accommodate the leg 231 
on a respective weight support 200. Also, the slots 132a-b and the 
gaps 133a-b in the weight plate 130 are configured and arranged to 
define a pathway for the foot 232 on the weight support. When the 
foot 232 occupies a position within either of the slots 132a-b, the 
weight plate 130 is constrained to move together with the handle 
assembly 150. On the other hand, when the foot 232 occupies a 



position within either of the gaps 133a-b (or slot 134) , the handle 
assembly 150 is movable upward relative to the weight plate 130. 

One of the weight plates 140 is shown by itself in Figures 13- 
16. The plate 140 may be described as generally U-shaped, and is 
5 preferably made of cast iron. Like the other plates 120 and 130, 
the plate 140 has a contoured face provided with upwardly opening 
notches or gaps 143a-d that extend laterally across respective 
portions of the plate 140, and grooves or slots 142a-d that extend 
laterally across other portions of the plate 140 and are bounded 

10 above by respective lips I49a-d. A central slot 144 extends 
through the plate, and is configured to accommodate the spacer 194 
on a respective intermediate plate 190. 

The axially measured length of the spacer 194 is slightly 
greater than the axially measured thickness of the plate 140. In 

15 other words, the plate 140 is configured to fit between an outer 
end plate 181 and an adjacent intermediate plate 190. As shown in 
Figure 1, the relatively smaller axial thickness of the upper 
portion 192 of the plate 190 creates a gap relative to the plate 
140 to accommodate the leg 241 on a respective weight support 200. 

20 Also, the slots 142a-d and the gaps 143a-d in the weight plate 140 
are configured and arranged to define a pathway for the foot 242 on 
the weight support. When the foot 242 occupies a position within 
any of the slots 142a-d, the weight plate 140 is constrained to 
move together with the handle assembly 150. On the other hand, 

25 when the foot 242 occupies a position within any of the gaps 143a-d 
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(or slot 144) , the handle assembly 150 is movable upward relative 
to the weight plate 140. 

The gaps and slots on each weight plate define a respective 
selector path having a unique configuration. As a result, the 
5 plates 120, 130, and 140 may be selected in any combination at each 
end of the handle assembly 150. In the preferred embodiment 
dumbbell system 100, the handle assembly is configured to weigh 
three pounds; the plates 120 are configured to weigh six pounds / 
the plates 130 are configured to weight three pounds; and the 
10 plates 140 are configured to weigh one and one-half pounds (as a 
result of mass reduction holes 141) . As a result, the handle 
assembly 150 may be adjusted to provide each of the balanced weight 
amounts set forth below: 
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As shown in Figure 2, each of the foregoing weight amounts is 
preferably displayed on an upper edge of each inner end plate 180 
(by means of embossing or a sticker, for example) . Also, an 
indicator 202 is preferably placed on the flange 216 of each weight 
5 selector to indicate which of the weight amounts is currently 
selected. Recognizing that each selector 200 is independently 
operable, additional dumbbell weight amounts may be selected by 
engaging different amounts of weight at each end of the handle 
assembly 150. In this regard, the handle assembly 150 may also be 

10 adjusted to weigh 4.5 pounds, 7.5 pounds, 10.5 pounds, 13.5 pounds, 
16.5 pounds, 19.5 pounds, and 22.5 pounds. In other words, only 
three discrete weight plates are required at each end of the 
dumbbell to provide fifteen different weight levels. 

The present invention has been described with reference to a 

15 preferred embodiment and a particular application. However, the 
present invention may be described and/or implemented in other 
ways, as well. For example, the present invention may be described 
in terms of an exercise dumbbell system, comprising a handle that 
defines a longitudinal axis; weight holders secured to opposite 

20 ends of the handle; weights sized and configured for insertion into 
respective weight holders, wherein the weights are provided with 
upwardly open notches and upwardly closed grooves that cooperate to 
define respective pathways on respective said weights; and weight 
selectors movably mounted on respective said weight holders, 

25 wherein the weight selectors include axially spaced weight engaging 
members that are configured to move through respective said 
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pathways and alternatively underlie different combinations of the 
weights . 

The present invention may also be described in terms of an 
exercise dumbbell system, comprising a handle that defines a 
5 longitudinal axis; weight holders mounted on opposite ends of the 
handle; weights sized and configured to be supported by respective 
weight holders, wherein the weights are provided with upwardly open 
gaps and upwardly closed slots that are laterally aligned with one 
another; and a weight selector movably mounted on the handle for 

10 movement relative to the axis and along the gaps and the slots, 
wherein the weight selector includes axially spaced weight supports 
that are disposed adjacent respective weights and configured to 
alternatively occupy the gaps and the slots in respective weights 
based on the position of the weight selector relative to the 

15 handle. 

The present invention may also be described in terms of 
various methods, including a method of adjusting resistance to 
exercise, comprising the steps of providing a handle that defines 
a longitudinal axis; securing weight holders to opposite ends of 

20 the handle; providing weights sized and configured to be supported 
by the weight holders, and to define respective selector paths 
having portions that are upwardly open and portions that are 
upwardly closed; providing a weight selector having weight supports 
that are sized and configured to travel along respective selector 

25 paths; and movably mounting the weight selector on at least one of 
the weight holders for movement along the selector paths. 
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Another such method may be described in terms of providing a 
handle assembly with a handle that defines a longitudinal axis, 
weight holders at opposite ends of the handle, and a weight 
selector having weight engaging members; providing weights sized 
and configured to be supported by the weight holders and engaged by 
the weight engaging members; positioning the handle assembly 
relative to the weights so that the weight engaging members are 
disposed adjacent respective weights; moving the weight selector 
laterally relative to the axis to lock a first one of the weights 
relative to the handle assembly; and further moving the weight 
selector laterally relative to the axis to lock a second one of the 
weights relative to the handle assembly. 

Recognizing that this disclosure will enable those skilled in 
the art to derive additional embodiments, applications, and/or 
improvements, the scope of the present invention is to be limited 
only to the extent of the following claims. 
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